FA and cRGD dual modified lipid-polymer nanoparticles encapsulating polyaniline and cisplatin for highly effective chemo-photothermal combination therapy.
A combination of chemotherapy and photothermal therapy as a promising strategy has exhibited noticeable therapeutic effect on cancer therapy. To ensure the exertion of synergistic effect on a tumor region, a multifunctional vehicle for selectively delivering therapeutic agent into tumor cells is highly desirable. Thus, folate-poly (ethylene glycol)-distearoylphosphatidylcholine (FA-PEG-DSPE), cRGD [cyclic (Arg-Gly-Asp-D-Phe-Lys)]-PEG-DSPE and lecithin were employed to develop dual modified nanoparticles (FA/cRGD-PNPs) encapsulating polyaniline and cisplatin by a film-ultrasonic dispersion method. The FA/cRGD-PNPs showed a uniform size of 102.7 nm, remarkable stability and monodispersity, and highly localized temperature respond. Compared to chemo or photothermal treatment alone, the combined treatment on cells in vitro significantly suppressed the survival rate of MDA-MB-231 cells (1.87%) and MGC-803 cells (2.37%) treated for 48 h. The results further indicated the induced cell apoptosis rate of MDA-MB-231 cells reached to 92.6% with treatment for 24 h. Hence, our research highlights the great potential in drug delivery and the combination of chemotherapy and photothermal therapy.